To assess the effectiveness of mailed hypertension educational materials.
H
ypertension is a major health problem in the United States, affecting more than 43 million people. 1, 2 Numerous large, randomized controlled trials have demonstrated that treatment of hypertension decreases the incidence of stroke, cardiac events, and death without negatively impacting quality of life. 3 The abundance of antihypertensive agents currently available allow clinicians to customize therapy based on individual patient characteristics and needs with regard to frequency of dosing, cardiac and noncardiac benefits, side effect profile, and cost. Despite increased awareness of hypertension and the availability of effective pharmacotherapy, only 34% of hypertensive patients nationally achieve a blood pressure less than 140/90 mmHg. 4 As with other chronic conditions, optimal outcomes of hypertension management are facilitated by patient selfmanagement. 5 The components of self-management include daily compliance and long-term adherence to lifestyle modifications and pharmacotherapy, as well as attention to monitoring and follow-up. 6 Health care organizations are challenged with the development and implementation of cost-effective strategies for improving control of hypertension in large patient populations. Recognizing that patient knowledge and motivation are central to self-management, strategies to improve population health should benefit from including a patient education component. Written patient educational materials are among the self-management interventions frequently implemented. Despite the common use of mailed educational materials by health care organizations, there is a paucity of randomized controlled studies evaluating the impact of this strategy on blood pressure. Several published studies evaluate hypertension educational materials, [7] [8] [9] [10] [11] but to our knowledge there is only one randomized controlled study evaluating the effect of these materials on the outcome of blood pressure. 11 This study, conducted in 6 general medicine practices in London, randomized 552 hypertensive patients to usual care or a mailed educational hypertension booklet with an introductory letter from the patient's general practitioner. One year after the mailing, home visits were made to assess blood pressure and for completion of a patient questionnaire. There was no significant difference in diastolic or systolic blood pressure between the groups. However, the investigators reported a slightly higher mean adjusted score on the knowledge questionnaire in the study group as compared to control. This study addresses this important gap in the literature by determining the impact of mailed hypertension educational materials on blood pressure in a community-based primary care setting in the United States.
METHODS
This study was a prospective, randomized, controlled, single-blind study. The study was approved by the local institutional review board.
Study Site
This study was conducted within the Providence Primary Care Research Network in Oregon. Network clinics participating in the study comprised approximately 80 internal medicine and family practice providers caring for 110,000 patients in nine clinic locations. All 9 participating Network clinics utilize Logician, a standardized electronic medical record (EMR), to facilitate and document all patient care activities. Use of the EMR allows for storage and retrieval of demographic information, diagnoses, medications, laboratory data, vital signs, and visit records.
Population
Patients with mildly uncontrolled hypertension were identified from query of the EMR database using the following criteria: 1) active patients with documentation of an office visit within the past 2 years, 2) problem list entry of hypertension, 3) a last systolic blood pressure of 140 to 159 mmHg, and/or a last diastolic blood pressure of 90 to 99 mmHg. In order to limit contamination, subjects were excluded if they or their spouse were enrolled in another hypertension study.
Intervention
Patients were randomly allocated to intervention or control using a computer-generated random sequence (Fig. 1) . A series of two educational packets was mailed to the patients randomized to the intervention arm. The first mailer included a letter from each patient's primary care provider introducing the educational materials and highlighting the importance of blood pressure control. The initial educational booklet was selected from available materials based on content, widespread availability, reading level, and style. The booklet provided a basic overview of hypertension and lifestyle modification (Table 1) . Also included in the packet was a refrigerator magnet reminding patients that their target blood pressure is less than 140/ 90 mmHg. A magnet with a lower blood pressure target specification was provided to patients identified as also having diabetes.
The second educational packet, mailed approximately 3 months later, included another letter from the patient's primary care provider and a second educational booklet. This booklet was designed by Network practitioners to augment the initial booklet, focusing on medication compliance and home blood pressure monitoring (Table 1) . A separate blood pressure log encouraged patients to record home blood pressure measurements in a graph format.
METHODS
One year ( ± 3 months) following the mailings, a random sample of patients from each arm received an IRB-approved letter inviting them to attend the clinic for a study visit.
Patients not responding to the letter were contacted by phone. Patients consenting to participate attended open clinic sessions in which blood pressure was assessed and questionnaires were completed. Blood pressure was assessed in the patient's primary care office by a registered nurse recently exposed to updated training in blood pressure assessment. The nurse was blinded to intervention allocation. Three blood pressure measurements were taken with no less than 5 minutes and no more than 10 minutes between measurements. The average of the second and third blood FIGURE 1. Flow diagram of a trial comparing mailed educational materials with usual care in patients with mildly controlled hypertension.
pressures was used for analysis. Heart rate was measured between the second and third blood pressure assessments. Patients were offered a blood pressure home monitoring device or a $40 gift certificate for their participation.
Outcome Measures
The primary outcome measure was the difference in mean blood pressure between patients receiving the educational hypertension packets (intervention group) and patients not receiving those materials (usual care group).
Several secondary outcomes were also assessed, including patient satisfaction with several aspects of their health care, patient knowledge about hypertension, patient compliance with medications, and prevalence of home blood pressure monitoring. The knowledge quiz was constructed to assess basic understanding of hypertension and the principles of self-management. The range of possible scores was 0 to 10, 10 points representing a perfect score (see Appendix). The satisfaction survey included several aspects of care specific to the management of hypertension. The assessment of medication compliance consisted of four validated questions. The range of possible scores was 0 to 4, where 4 points represented good medication compliance. 12 Last, patients receiving the educational packets were surveyed regarding the quality, usefulness, and value of the mailings.
Statistical Analysis
A total sample size of 302 subjects was required for 90% power to detect a 3-mmHg difference in mean systolic (SBP) or diastolic (DBP) blood pressure between intervention and usual care groups, at a significance level of P < .05 (two-sided), assuming a standard deviation for SBP or DBP of 8 mmHg.
Continuous data were described by mean (standard deviation) and were compared using unpaired t tests. Categorical data were described by percentages and were compared by χ 2 tests with continuity correction or Fisher's Exact test, as appropriate. All analyses were performed on the entire study population. A second analysis was performed for the subset of patients in the intervention arm who recalled receiving one or both mailings. A P value less than .05 was considered statistically significant. The cost of the educational mailings and the conduction of the study were funded through grant support from Boehringer Ingelheim and AstraZeneca Pharmaceuticals. All aspects of study design, data collection, analysis, and reporting were conducted by the study investigators and the Providence research staff.
RESULTS
Query of the EMR database revealed 13,749 active Network patients diagnosed with hypertension. Forty percent of the hypertensive population ( n = 5,473) met the criteria for mild hypertension based on their last charted blood pressure. Half of these patients ( n = 2,737) were mailed the hypertension educational materials.
From the total population of mild hypertensive patients, 302 patients in each arm were randomly selected to participate in the study. Eligible patients were mailed an invitation. Of these, a total of 312 patients agreed to participate in the study, 162 from the intervention group and 150 from the control group (Fig. 1) .
The groups were comparable with respect to age, gender, race, income, education, awareness of hypertension diagnosis, duration of hypertension, and baseline blood pressure. No other significant differences were found, except for a 4.90% difference in the prevalence of Asian race (Table 2 ).
Blood Pressure
In the primary analysis, assessment of blood pressure between the groups showed a nonsignificant trend toward improved systolic pressure in the intervention arm as compared to control (135 mmHg vs 137 mmHg; P = .229). Blood pressure was evaluated separately in the subset of subjects in the intervention group ( N = 111) who reported receiving one ( n = 61) or both of the mailers ( n = 50). The analysis 
Hypertension Knowledge and Medication Compliance
The knowledge quiz was constructed to assess basic understanding of hypertension and the principles of selfmanagement. Subjects in the intervention arm scored a mean 7.48 ± 1.6 as compared to 7.09 ± 1.6 in the control arm ( P = .019). This difference was greater in the subset of patients who recalled receiving one or more mailers scored 7.6 ± 1.6 as compared to controls ( P = .003).
Despite performance on the knowledge quiz, there was no significant difference in the proportion of subjects who were able to accurately state their blood pressure target of 140/90 mmHg (8.02% intervention vs 7.33% control; P = .999). Similarly, there was no significant difference in patient-reported medication compliance (0.35 intervention vs 0.35 control; P = ns).
Prevalence of Home Blood Pressure Monitoring
Subjects in the intervention arm reported owning a home blood pressure monitoring device more frequently than subjects in the control arm (37% vs 32%; P = .415). The intervention group also reported assessing their blood pressure more often in the previous 30 days as compared to control (8.7 days vs 5.7 days; P = .078). Intervention subjects reported a higher prevalence of logbook use as compared to control subjects (65% vs 54.2%; P = .345). However, none of these differences was statistically significant.
In the subset analysis, there was no significant difference in the proportion of subjects reporting owning a home monitoring device (40% vs 32%; P = .252); however, intervention subjects reported assessing their blood pressure significantly more often in the previous 30 days than controls (9.6 vs 5.7; P = .042). Intervention subjects also reported a significantly higher prevalence of logbook use (73% vs 54%; P = .05).
Satisfaction with Care
Patients were asked to rate their satisfaction with aspects of health care and treatment of hypertension. Patients in the intervention arm reported significantly higher satisfaction with their personal physician and respect shown by physicians and staff. Intervention patients also reported higher satisfaction with explanations of the condition of hypertension and of antihypertensive medications, as well as the frequency of blood pressure monitoring. There was a trend toward a significant increase in satisfaction with overall treatment, selection of hypertension medication, and with the amount of time spent by staff and physician in the care of hypertension in the intervention group compared with the control group (Table 4) .
Satisfaction with Mailings
Of the 111 patients in the intervention group who reported receiving one or both of the hypertension mailings, 82% reported that it was moderately to extremely valuable. The lifestyle modification information was felt to be moderately to extremely helpful by 77% of subjects. This compares to 68% of subjects who felt the information on antihypertensive medications was moderately to extremely helpful and 61% of subjects who felt information on home monitoring was similarly helpful. Of note, 50% of subjects reported that the materials were valuable enough that they would be willing to pay out of pocket.
DISCUSSION
Management of hypertension is a critical public health issue. Inadequate control among the majority of hypertensive patients contributes significantly to the morbidity and mortality of cardiovascular disease and stroke. As is the case with other chronic conditions, hypertension control is facilitated by patient self-management, including lifestyle change and compliance and adherence to therapy. It might be hypothesized that patient awareness and knowledge about their hypertension correlate positively with selfmanagement, but this assumption remains unproven. Time constraints imposed by the traditional health care delivery model limit the quality of hypertension education that can be delivered by a clinician in the course of an office visit. The purpose of this study was to investigate the benefits of mailed hypertension education materials to a group of patients with mildly uncontrolled hypertension. Patients are exposed to and can access health care information from multiple sources, including health insurers, government agencies, lay press, and the Internet. In this study, we have specifically evaluated the effects of printed educational materials mailed from the office of the primary care physician.
Similar to the study by Watkins et al., 11 our study failed to demonstrate a significant improvement in blood pressure as a result of mailed hypertension educational materials. However, this study did demonstrate several other tangible benefits of the mailers. Intervention patients had significantly higher scores on a knowledge survey, designed to assess basic understanding of hypertension and its management. Heightened awareness of hypertension and understanding of management goals and processes should be considered cornerstones of self-management and may promote long-term adherence to therapy. Subjects in the intervention group also had significantly higher satisfaction with their physician, and with several other aspects of their health care. Based on these results, it does not appear that there is sufficient clinical benefit, in terms of reduced blood pressure in patients with mildly uncontrolled hypertension, to warrant the expense of educational mailings. Before abandoning this educational strategy, however, our research network is interested in investigating whether the number of mailings or the selection of the study population would result in more significant blood pressure reductions. Periodic mailings of hypertension-specific educational materials may reinforce the evolution of enhanced knowledge and satisfaction, and contribute to better long-term control of hypertension. Also, patients with hypertension that is more poorly controlled might experience greater reductions in blood pressure as a result of mailed educational materials than patients whose current blood pressure is closer to target. Elucidation of these factors will require further investigation.
Additionally, patient satisfaction is of considerable interest to physicians and provider organizations. Our study demonstrated improvements in several categories of satisfaction. Improvements in patient satisfaction may justify the resource expenditures required for mailed educational materials, irrespective of any assurance of improved hypertension control.
The characteristics of the study population support generalizability of these study results. The study was conducted in a community-based practice-based research network. As such, the study subjects may be more representative of the American hypertensive population than those participating in research conducted in a staff model or academic medical center.
There were several limitations of this study. First, the study was not powered to detect systolic or diastolic blood pressure improvements of less than 3 mmHg on the primary objective. The relatively small blood pressure decrement required to reach target in a population of patients with mildly uncontrolled hypertension may have blunted the ability to demonstrate a 3-mmHg blood pressure difference between intervention and control. Contributing to the lack of significant improvement in blood pressure was the higher than expected standard deviation of subjects' blood pressures (15 mmHg). Second, a substantial proportion of intervention patients (31%) reported that they did not receive the mailed materials. It is not feasible to determine whether these mailings were not delivered, not opened, not read, or whether the effect of the material was so negligible in these patients that they failed to recall receipt. Third, preferred language and literacy for the English language in the study population is not known. As such, it may be difficult to generalize these findings to primary care patients who do not speak English or have a low level literacy.
Conclusion
Educational hypertension mailers sent from the office of the primary care physician result in improvements in patient knowledge, frequency of home monitoring, and satisfaction with care. In patients with mildly uncontrolled hypertension, educational mailers did not yield a significant decrease in blood pressure. Further investigation is needed to determine the effect of educational mailers in patients with moderate to severe hypertension.
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